Iron-chelator complexes as iron sources for early developing human erythroid precursors.
Developing erythroid cells are dependent on transferrin (Tf) to acquire iron in amounts sufficient for hemoglobin production. Previously, we showed that although these cells cannot grow in culture in the absence of Tf, ferritin (Ft) can substitute Tf to some extent and support the development of hemoglobin-containing cells. In the current study, we investigated the ability of various iron sources to replace Tf in cultures of normal human erythroid precursors. The results showed that whereas Ft and hemin supported erythroid cell proliferation and hemoglobinization in Tf-free cultures to some extent, ferric amonium citrate and iron complexed with several chelators had little or no effect. Although salicylaldehyde-isonicotinoyl-hydrazone, which is a tridentate lipid-soluble chelator, complexed with iron increased both cytosolic and mitochondrial labile iron pools, it failed to support heme synthesis and did not decrease the surface Tf receptors, suggesting that its iron is not recognized by the cells. Moreover, this iron-chelator complex did not support erythroid precursor proliferation and hemoglobinization. Thus, although under normal conditions, Tf is the major route of iron uptake, Ft and hemin, but not iron-chelator complexes, may serve as alternative iron sources under Tf-poor conditions.